Abstract : The purpose of this retrospective study was to analyze the site and rate of lymph nodes metastases originating from thoracic esophageal carcinoma and also to confirm the optimal extension of lymph node dissection in the treatment of thoracic esophageal carcinoma. A total of 70 patients were included in this study. The rate of lymph node metastases was 61% with no difference in the location of tumors. The rates of lymph node metastases in the tumor depth of muscularis mucosae (mm) and submucosa (sm) were 17% and 60%, respectively. Tumors with mm3 (massive invasion) depth had lymph node metastases of 29%, however, in cases of mm1-2 (slightly or moderate invasion), no lymph node metastases occurred. The deeper the tumor invaded, the higher and wider was the occurrence of lymph node metastases. The rates of lymph node metastases in the cervical, thoracic, and abdominal nodes were 14%, 37%, and 43%, respectively. Lymph node metastases jumped to the cervical region without upper mediastinal node metastases even if the tumor was located in the lower esophagus or the depth of tumor was mm3. In the thoracic nodes, the rates of metastases to the paraesophageal, the paratracheal (which includes the region of the right and left recurrent laryngeal nerve), and the bifurcation nodes were a maximum of 21%, 17%, and 10%, respectively. In the abdominal nodes, the rate of metastases to the right cardiac nodes was the highest. Among patients who underwent radical lymph node dissection, lymph node metastasis was seen in the paraaortic nodes but not surrounding the splenic artery or in the splenic hilar nodes. Patients who underwent three-field lymph node dissection had relatively better survival compared to those with two-field lymph node dissection. The cumulative survival rate was 52.8% after 5 years. Based on this study, the optimal extension of lymph node dissection is as follows : when a tumor has invaded to the mm3, standard three-field dissection should be performed, including the cervical and thoracic paratracheal, the deep cervical, and the supraclavicular nodes. When a tumor has invaded layer deeper than mp, a three-field dissection including the bifurcation, the pulmonal hilar, the paratracheal (including left thoracobronchial and Botallo nodes) and the intraabdominal paraaortic nodes sparing the pancreas and spleen, should be performed.
INTRODUCTION

PATIENTS AND METHODS
From June, 1979 to December, 1997, a total thoracic esophagectomy with lymph node dissection through a right thoracotomy for the treatment of esophageal carcinoma was performed in 121 patients at the Second Department of Surgery, Gunma University School of Medicine. Of these, conventional lymph node dissection in the thoracic and abdominal regions, termed two-field dissection, was performed in 51 patients from 1979 to 1989. From 1986 to 1997, a three-field dissection was performed in 70 patients (Table 1) . The patients who underwent the three-field dissection included 61 males and 9 females, with a mean age of 63 years with ranging from 38 to 80.
Twelve patients had carcinoma in the upper part of the thoracic esophagus, 33 in the middle part and 25 in the lower part of the thoracic esophagus.
There was one case of histological depth of tumor invasion in the intraepithelium (ep), 12 cases involving the muscularis mucosae (mm), 15 cases involving the submucosa (sm), 9 cases in the muscularis propria (mp) and 33 cases in the adventitia (a). Histological classification of main tumors was squamous cell carcinoma in all patients. This classification included a well differentiated type in 27 cases, a moderately differentiated type in 28, and a poorly differentiated type in 15.
The details of resected lymph nodes in three-field dissection are shown in Fig. 1 . The lymph node number was noted in accordance with the definition adopted by the Japanese Society for Esophageal Diseases8). These lymph nodes were as follows : In the neck ; the cervical paraesophageal and paratracheal nodes, the deep cervical nodes, and the supraclavicular nodes. In the thorax ; the upper, middle and lower thoracic paraesophageal nodes, the thoracic paratracheal nodes (including the right and left recurrent laryngeal nerve nodes), the bifurcation nodes, the pulmonal hilar nodes, the diaphragmatic nodes, and the posterior mediastinal nodes. In the abdomen ; the right cardiac nodes, the left cardiac nodes, the lesser curvature nodes, the left gastric artery nodes, the common hepatic artery nodes, and the celiac artery nodes. The resection of the pancreatic body and tail, spleen and left adrenal gland was added to the dissection of the lymph nodes around the splenic artery, in the splenic hilum and deep into the paraaortic nodes, when massive metastases in the abdominal lymph nodes were discovered.
In the two-field dissection, the resected lymph nodes in the thorax and abdomen were nearly identical as in the three-field dissection. All dissected lymph nodes were removed from the resected specimens, placed into formalin bottles, and examined histologically.
The survival rate curves were calculated by the Kaplan-Meier method. The generalized Wilcoxon test was used to determine differences between the groups. Standard univariate x2 tests were performed in a group comparison. A p value of less than 0.05 was considered to be statistically significant. Statistical analyses were calculated using StatView 4.02JTM and its survival tools.
RESULTS
1) Lymph node metastases
Among 70 patients who underwent a three-field exhibited lymph node metastases. Table 2 shows the rate of lymph node metastases according to the location and the depth of tumors. The rate of metastases of each lymph node did not vary with the location of tumors. As the depth of tumors increased, so did the rate of lymph node metastases.
The rates of lymph node metastases in the tumor at a depth of mm and sm were 17% and 60%, respectively. The depth of tumor invasion to mm layer was delineated into three grades : mm, was a slight invasion, mm2 was a moderate invasion, and mm3 was defined as massive invasion. Within these divisions, two of seven mm3 cases had lymph node metastases.
None of the five cases of tumors with a depth of mm,_2, however, had lymph node metastases. Table 3 shows the rate of lymph node metastases in each region according to the location and depth of the tumor. The rate of lymph node metastases was 14% in the cervical nodes, 37% in the thoracic nodes, and 43% Table 2 . Lymph node metastasis in relation to the location and depth of tumor Table 3 . The field of lymph node metastasis in relation to the location and depth of tumor in the abdominal nodes. Even in the case of a tumor located in the lower esophagus, the rate of lymph node metastases to the cervical nodes was 12%. This rate was similar to both tumors in the middle and lower esophagus.
On the other hand, metastases to the abdominal nodes were frequent regardless of the location of tumor. Actually, the rate was 33% in tumors of the upper esophagus. Moreover, the rate of metastases of the abdominal nodes originating from a tumor in the lower esophagus was 60%. This rate was higher than metastases to the thoracic nodes which was 44%. The deeper tumor invaded, the more extensive was lymph node metastases. Even in the case of mm, tumor depth, extensive metastases to the cervical and abdominal nodes occurred. Table 4 shows the detailed regions of lymph node metastases in the three-field dissection model. The rate of metastases to the cervical lymph nodes was found to be similar to that in the cervical paraesophageal and paratracheal nodes, the deep cervical nodes, and the supraclavicular nodes. In the thoracic nodes, the rate of metastases to the paraesophageal nodes was the highest of any tumor location. The rates of metastases to the paratracheal nodes, which included the region of the right and left recurrent laryngeal nerve, and the bifurcation were higher than the other nodes in the thorax.
Particularly, the rate of metastases to the paratracheal nodes reached 83% when the tumor was located in the upper esophagus and had invaded deeper than mp. In the abdominal nodes, the rate of metastases to the right cardiac nodes was the highest of any tumor location, in fact, the rate of metastases to the right cardiac nodes reached 67%, even if the tumor was located in the upper esophagus and had invaded deeper than mp. In both the thoracic and abdominal nodes, lymph node metastasis was more extensive than when the tumor invaded deeper than sm. Among patients who underwent radical lymph node dissection extending to the paraaortic nodes, metastases to both the right cardiac nodes and the paraaortic nodes were observed in one case, although the tumor was located in the middle esophagus, and was sm in the depth, and had no other lymph node metastases. There was no occurrence of lymph node metastases around the splenic artery or in the splenic hilar nodes. Four patients (40%) suffered lymph node metastases to the cervical nodes despite no metastases to the upper mediastinal nodes (jumping lymph node metastasis) ( Table 5 ). The jumping lymph node metastases to the cervical region occurred even in a tumor which was located in the lower esophagus or the tumor depth was mm,.
2 ) Survival Rates The survival of patients who underwent two-or three-field lymph node dissection is shown in Fig. 2 . There was no significant difference in the backgrounds of patients. Patients who underwent three-field lymph node dissection had relatively better survival than those with two-field lymph node dissection (P=0.158). In patients who underwent three-field lymph node dissection, the survival rate was significantly (P <0.01) better in cases without lymph node metastasis than those with lymph node metastasis (Fig. 3) .
DISCUSSION
Our strategy against esophageal carcinoma since 1990 shows in Table 6 . In brief, for cases that tumor invasion is within the ep or mm1-2 excluding an entire circular lesion in horizontal location or superficial wide spreading lesion, endoscopic mucosal resection (EMR) is performed9). For cases that tumors invade mm3 or more, the three-field dissection with total thoracic esophagectomy is performed. Furthermore, in cases in which preoperative examinations or resected specimens indicated that the tumor had metastasized beyond regional lymph nodes or invaded surrounding tissues, pre-or post-operative adjuvant chemotherapy is added"). The present study was designed to analyze metastases to lymph nodes dissected in the three fields based upon our strategy to determine the optimal extension of lymph node dissection. The incidence of metastasis to the abdominal nodes was very high in every location of the tumor, particularly in the cardiac nodes.
The metastasis to the abdominal nodes in the lower esophageal carcinoma actually reached 60%, which was higher than metastasis in the thoracic nodes. Lymph nodes metastasis was extensive in cases in which the tumor invaded deeper than mp.
Among patients who underwent radical lymph node dissection down to the paraaortic nodes combined with resection of the pancreatic body and tail, the spleen, and the left adrenal gland, lymph node metastasis was noted only in the paraaortic region. The splenic artery and the splenic hilar nodes were unaffected, and thus we conclude that lymph node dissection should be performed down to the pararotic region without sacrificing the pancreas and spleen.
CT scan, MRI scan and endoscopic ultrasonography (EUS) are useful in the diagnosis of the depth of invasion and lymph node metastasis. EUS, in particular, is the most useful modality for diagnosis of the depth of superficial carcinoma and the paraesophageal small lymph nodes13,14), however, accurate and sensitive diagnosis are often difficult. In addition, accurate diagnosis of subdivided layer of ep, mm, to mm3, and sm is a critical factor in treatment decisions, because lymph node metastasis occurres when tumors have invaded to a depth of mm3 or more, and no lymph node metastasis is seen in cases of depth in mm1 _2. One case in this study was histologically diagnosed as ep in the depth of tumor. This tumor involved the entire circular lesion, and was suspected of having a depth of mm3 invaded by preoperative EUS. Patients with the depth of mm1-2 determined histologically, with a suspected lymph node metastasis, and deeper layer invasion or recurrence after EMR were included in this study. When a tumor is a superficial type, and EMR is applicable, EMR might be the first option for a superficial carcinoma.
Surgical resection should be determined based upon a histological examination of the depth and vascular invasion of the resected specimen. The survival of patients who underwent a threefield lymph node dissection was better than those who underwent a two-field lymph node dissection in previous reports1,5,6,15). The present study supports these reports.
In addition, the survival of patients with lymph nodes metastases who underwent the three-field lymph node dissection demonstrated comparable rates to those of the two-field dissection. These results suggest that a three-field lymph node dissection based upon our strategy may contribute to improve a survival of patients. Three-field dissection has been reported to increase morbidity and mortality, particularly, recurrent nerve paralysis or leakage of anastomosis1,2,5,15). However, in this series, the leakage of esophago-gastric tube anastomosis was reduced from 23.5% in a twofield dissection to 6.8% in a three-field dissection .
Three-field dissection is preferable to two-field dissection, although the former requires careful management after surgery to reduce morbidity and mortality. 
